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20. Abltract

Pursuant to Puhlic .aw 42-367, Phase I Inspection Reports are prepared
tinder guidance contained in the recommended guidelines for safety
inspection of dams, puhlished hy the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I Inspection is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general conditions of the dam is based
upon availsable data and visual inspection. Detailed investigation and
analyses Involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to identify
any need for such studies.

Based upon the field conditions at the time of the field inspection and
all available engineering data, the Phase I report addresses the
hydraulic, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably accurate
assessment of the conditions of the dam. It should be realized that
certain engineering aspects cannot be fully analyzed during a Phase I
inspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

Phase I reports include project information of the dam appurtenances, all
existing engineering data, operational procedures, hydraulic/hydrologic
data of the watershed, dam stability, visual inspection report and an
assessment including required remedial measures.

SECURITY CLASSIPICAtIO OP 7 41S PAGSE(e Do Entinef)
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This rejxrt is j1 t-titd Luth-i quid~mv-e cxmnttiid ixi tlc
IRLcaNhTr*xd Ciidel ines for Saf ety bia sjvt i0r, of [),crLs, fur P.;
I-nvestigations. Copies of thiese quidel ies rrkiy Loe (Abt-airTjd fi cyn
the Office of Chief of I~iierWashington, D. C. 20314. 11we
parjpnse of a Phase I Investigation is to identify Lwqiditiously
tjiuse darns whichi may iose- haizards to hazia51n I i fe or pro~jerty. The-
aFse i.-ent of the ge, neral conrdit ion of tjic. darn is Lisod upon
available data atd visual ii jc ixs.[t.tilfd ir.vest iqlt jon, an'd
atnalyses i nv!lving tojographic !~p~rq , f it,- i* aIvt s t I C",2t .Iois,
te'sting, andi detailcd cu litat io.tl evzlUil ao.~ it- lweCod the5(tjA
of a Phase I Invest-igittion; t~.ever, tJI( iln'.t- ' i~.it ion is iiit er,-Od to
idcntify any nued for such studies.

in rtA'.it3wubg this report., it s;zxild be rt,-iyoi'd that t-he rcjx~rtcd
condition of the dani is L.ise-Ad or. ob)sexvation-s of field Wrglit ions at
the tiiie of aispection along with data available to the iis;jxction
team. in cases where the reserwoir was lc%*red or drainedl prior to
inispection, -such icticri, wiile i.rn-vinq the stithility and safety of
the dam, rtiroes twt norrrid luad on the stixuture iv-d may obscure
certain coxnchtionrs wiui i~nv~gt ot..rw'.se Yxe dett-ctable if inqs wted
under thxe- noJTail ojpt my nVtt::1i of tlw, structure.

I t iE uiportant to note thsat th t . corxi 1 i on of a dam depends on
raturiou andJ constantly chiging internal and external cordit-ioris,
and ias evulut aonan- i.n rnatare. It would be iiu.Correct to assume that
the prcsi.'t oondt ior of th~e darn %-12!1 continue to represent the
cndition of dte dan. at -,cxne point 1.n the ftiture. Only through
freruent ins~t ions can unsafe cnd iticris be detectod and only
t-hrough coznt inued care and nmaintliance can these cord it-ions be
pre\'enutd or currectted.

Ph-..istv 1 uismuct ion-s are not i ri~iied to provae detitiled hvdrolooac
and hydraul.ic analysus. In accordance with the es tabi sha Oide-l ines,
the Spillway 7x!:t f-lcxx3 is bassed on the, estirrited 'Probable MaXu'ruIM
Ficxd" for the region (grwttest redasonably possible storms runioff), or

frcton _2ar~j.Bcaeo h mintude and rarity of such a
storr.vnt a findixig that a spillway will not pars the test flod
should not Ix- interpreted as n-cessarily pr-,siq a highly inadequate
cxxxition. The ttest f loud provides a nxasure of relat-ive spillway
capacity and serves as an aid in detenining the. nee33 for sore detailed
hydrologic and hydraulic studies, oosidering the size of the damI, its
general condit-ior and the dcawnstrarvn darnage yxotential.



PIUSE I RITMOI'
.NAI'I UNAL IAM SAtYI PICGRAM

BRJE ASSISSM3T OF DAM

Nxi of Dan: Leatherood Creek No. 2A Dam
State: Vi rginia
LUcaticn : Henry County
USGS Quad Sheet: Martinsville East
Coordinates: Lat 360-44.3' Long 790-48.6 '

Stream: West Fork, Lcathcrwod Creek
Date of Insp-ction: July 1, 1981

Leathenrood Creek No. 2A dam is a zoned earthfill structure about

400 ft long and 51.9 ft high. The principal spillway consists of a

reinforced concrete riser and a 36 inch diameter concrete outlet pipe

which extends through the structure. An earth emergency spillway is

located at the left abutment with a 30 ft wide bottam and 3H:IV side

slopes. The structure is classified intermediate in size and is

assigned a sicmificant hazard classification. The dam is located on the

West Fork of Leatherwood Creek approximately 3.5 miles west of Leatherwood,

Virginia. The dam is used for irrigation, flood control and recreational

purposes, and is cmned c rnd maintained by Mr. Thomas F. Walker.

Based on criteria established by the Department of the Army, Office

of the Chief of Engineers(OCE), the appropriate Spillway Design Flood

(SDF) is the PMF. The spillways will pass 30 percent of the Probable

Maximum Flood (PMF) or 60 percent of the SDF without overtopping the dam.

During the SDF, the darn will be overtopped for four hours up to a maximun of

3 feet and reach a maxinum velocity of 7.4 fps. A dam breach during the SDF

would significantly increase the hazard to loss of life downstream of the

dam over that which would exist just before overtopping failure. The spillway

is judged seriously inadequate. Overtopping is considered detrin l to

the embankment with resiect to erosion.
-1-



Due to the inadequacy of the spillway and the resulting overtopping

of the dam during the SDF, the potential for a breach of the dam exists.

Based upon the possibility of a dam breach caused by overtopping during

the SDF, the dan is assessed "unsafe, non-emergency."

The classification of "unsafe" applied to a dam because of a

seriously inadequate spillway is not meant to connote the same degree of

emergency as would be associated with an "unsafe" classification applied

for a structural deficiency. It does mean, however, that based on an

initial screening, and preliminary computations, there appears to be a

serious deficiency in spillway capacity so that if a severe storm were

to oocur, overtopping and failure of the dam could take place, significantly

increasing the hazard to loss of life downstream from the dan.

It is, therefore, recommended that a qualified engineering firm be re-

tained to perform a detailed hydrologic/hydraulic analysis of the downstream

damage reach with a dam breach simulation. The owner is required to engage

the services of a qualified engineering firm within two mnths of the issuance

of the approved Phase I inspection report. The owner is required to have the

consultant's report and to have reached an agreement with the Commonwealth

of Virginia regarding required remedial measures within six months of the

date of the issuance of the approved Phase I inspection report.

The visual inspection did not reveal any problem which wuld require

imediate attention. Field measurements indicate the embankment crest

is 5 ft narror than shown on the "as built" drawings. The dam is

considered stable for normal pool conditions and the review of design

stability data indicates the structure is stable as designed.

-2-
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It is recommended that the owner implement an emergency action

plan measure immediately as of the date of this report in order to warn

downstream dwellings of any dangers which may be imminent. In the interim

the dam and reservoir should be mnitored during periods of heavy

precipitation and runoff.

The following routine maintenance and observation functions should

be initiated as part of an annual maintenance program:

All brush growing on the embankment should be cut to the ground and

removed from the embankment. The area of sloughing in the right abutnent

should be stabilized. The minor sloughing located above the outlet works

should be monitored during maintenance. If increased erosion should occur,

this area should be stabilized by backfilling and reseeding. Debris should

be removed from the trash rack and the broken bar on the trash rack

should be replaced. A staff gage should be installed to nonitor water

levels.

-3-
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SFrlON 1 - PFOCB INFXOT.TION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 Aucust 1972, autJiori7ed

the Secretary of the Arrrr, through the Corps of Engineers, to initiate

a national program of safety inspection of dairs throughout the United

States. The Norfolk District has L*_xn assigned the responsiblity of

supervising the inspection of dams in the Ccmonwealth of Vi-cinia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase 1 inspection according to the Reccrrended Oaidelines tor Safety

InsDection of Dars (see Reference 1, Appendix VI). The main

responsibility is to expeditiously identify those dcans which may be a

potential hazard to human life or propxriy.

1.2 Proic'ct Description:

1.2.1 Dam and Appurtenances: Latherwut Creek Nc. 2A Dam is a zoned

earthfill structure approximately 40( ft long and, 5.9 ft Yiig:.

crest of the darr. is 12 ft wide, and side slopes arc a -proxi,.atcl. .

horizontal to I vertical (2.5H:IV) on the upstream and dcwnstrer.,

sloes of the darn,. A 10 ft wide berm occurs between elevation 782.7

ind 783.7 rnsl on the upstream, slope. The upstream slope is

3H:lV below the berm. The crest of the dam is at elevation 813.4 msl.

"As built" drawings show the presenceof a core trench which extends to

"firrn rock" and a seepage drain beneath the downstreca slope. -,here is no

slope protection on the upstream face of the dam.

*Height is measured from the top of the dam to the downstream toe at

the centerline of the stream.

-6-



Tho principil spillway consists of a reinforced concrete raser

inlet. The riser has an Lnternal opening of 9 ft by 3 ft, and is

approximately 34 ft high. The riser has a low flow orifice

(3 ft by .75 ft) at an invert elevation of 782.2 msl and two overflow

wirs (9 ft by 1.5 ft) at elevation 794 msl. A 36 inch diareter side

gate in the riser at an invert elevation of 763 msl is used to drair.

the lake. The outlet pipe is a 36 inch diaruter concrete pipe 1..c.-

outlets at a: elovation of 761.5 7sl intc a Braffley Perterka ir-c:

basin. (See Platcs 5 and 7, ApJxndix I)

The erergency spillway (W4S) consists of a vegetated earth anrk --

cnanmel spillway located at the left abutment, havina a crest

elevation of 804 msl. The EMIS has a bottcr width of 30 rt at the

control section and 3H:lV side slopes, and is entirely in a cut s t: .

(See Plates 2 and 3, Appendix I).

1.2.2 Location: Leatherwood Creek .No. ZA Darn is located on t.: .-.est

Fork of Leatherwood Creek, 3.5 miles west of Leatherwoocd, V'rgir.

(See Plate 1, Appendix I.)

1.2.3 Size Classification: The dam is classified as an

intermediate size structure based on its height and maxinin lake

storage potential as defined in Peference 1, Appendix VI.

1.2.4 Hazard Classification: The dam is located in a rural

area; however, based upon the proximity of an inhabited dwelling

located 2 miles downstream, and several dwellings 5 miles downstrear,

the dam is assigned a "significant" hazard classification. The hazard

-7-
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2.2 CoILtruct lo: The oowstruction reeords were not fumishud by

thw tS office in RiLhmnl, but the, are available from the SCS office in

Washirqt, D. C.

2.3 Evaluatic_: "As built" drawings are generally representative of

the structure. Field neasureuents irdicate that the ctxanknrnt crest is

5 ft narrowr thani shxwn on the "as built" drawincs. Hydrologic and

hydraulic calculatioms were available for evaluation. There is sufficient

informtio to evaluate foundat-ion conditions ard enbankment stability.

-13-



exce'll¢ It ( 1)k1t1O1.. i.-leC1 .1r.t-X',it CY , , r outintti in ! !L . I!.

3.1.1 Ge :alI: Ar. ii-_c-tiur, w,: on Juiy 1, 1981 wjn tht.

Wxithclr was cloudy with a tt. Aatu/it, (. 75'F. 'The pool and toi water

levels at the tuiJle ot inqx2,ction weit 7b-".5 anid 761.5 nisi,

r :p..ctively, which cur-tr.jznids to nu Lk, ol aid tailwater

vlevatlors. Greund 'ondltions wy-7-e dry Lt th~e tL'nk of the i -tion.

!%int-ance ins,*ctions are performed jointly by SCS and the Blue Ridge

Soil and Water Consorvation District on an annual basis. Inspection reports

are available in the Soil and Water Conservation District office in

Coilinsville, Virqinia.

3.1.2 Dam and Spillway: The erbapjkrnt slopes and crest were

grassed and well maintained. Cattle are allowed to graze on the embankment.

Scattered patches of brush 1 to 2 inches in diameter were grca'ing 5 to 10

+
ft- above pool level on the upstream slorx to the right of the intake

structure. A few smwll bushes and weeds were also present on the down-

s trear, s iot.-.

Essentially no slougnrin or erosion was noted'on the embankment.

Scattered shrinkage cracks were ooserved on the embankment, particularly

near the right abutment. They were generally "pencil mark" in width and

are probably the result of local drought conditions. A very small area

of sloughing was noted on the downstream slope directly above the outlet

works. The right abutment has an area of sloughing located 15 ft+ below

the crest of the dam. The area is 15 ft+ long and 5 ft- high. This area

is bare and has experienced same washing.

-14-



The downstream toe of the erbankment was dry and no seeiAge was en-

countered. Two 6 inch aCMP toe drains were encountered, one on the left side

and one on the right side of the energy dissipater. Iron staining was noted

at the end of the pipes, however, flow from the outlets could not be observed

since the inverts were below the stilling basin pool level.

Except for a broken steel bar on the trash rack, the riser structure and

outlet pipe showed no signs of deterioration and were functioning properly

at the time of inspection. Debris was present in the low flow intake trash

rack. According to the owner, the slide gate has not been operated since it

was installed. The imipact basin and outlet channel indicated no signs of

deterioration. The emergency spillway was well vegetated except for where

weathered bedrock was exposed in the approach channel.

3.1.3 Reservoir Area: The reservoir area was free of debris and

the perimeter was wooded except on the right side where pasture exists.

The reservoir is located in a valley with side slopes at approximately

4H:IV. Water was murky and a sedimentation buildup was reported by the

owner.

3.1.4 Downstream Area: The downstream channel consists of a 15 ft

wide channel located in a valley with side slopes of 3H:lV. This valley

is heavily wooded except for an area 100 ft right of the channel which is

a pasture. Approximately 2 miles downstream there is a dwelling about

15 ft above the stream channel, and 5 miles downstream there are several

dwellings about 10 ft above the stream channel and several cruercial

facilities 15 ft above the channel.

3.1.5 Instrmentation: No instrmentation (monuments, observation

wells, piezcueters, etc.) was encountered for the structure. There is

no staff gage.
-15-



3.2 Evaluation:

3.2.1 Dam and Spillway: Overall. the dain was in excellent cndrxition

at the tine of the inspection. The presence of brush on the earbnkwent,

particularly those at pool level on the upstream slope, may promote the

development of deep rooted vegetation and this type growth can encourage

piping within an embanknent. All brush growing on the arbankment should be

cut to the ground and removed frxin the atankment.

tIe scattered shrinkage cracks on the etankment are apparently the

result of local drought conditions and require no special attention.

The =all area of sloughing located above the outlet does not require any

attention at this time; however, if increased erosion should occur, this

area should be stabilized by backfilling and reseeding. The area of sloughing

in the right abutment does not inhibit the proper performance of the dain.

It is remnended that attenhts be niade to stabilize the area in order to

prevent its migraticn towjard the effbankment.

The outlet pipe and intake structures are in good structural

condition. Debris should be reroved fran the trash rack and the broken

bar repaired. A staff gage sumild be installed to monitor water levels.

3.2.2 Downstream Area: A breach in Leatherwvod Creek No. 2A Darn

during etraw flooding would possibly create a hazard to the downstream

dwellings.

-16-



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: The normal storage pool is elevation 782.5 msl

or 0.3 ft above the crest of the principal spillway low flow inlet.

The lake provides an irrigation supply, flood control and recreation.

Water automatically passes through the principal spillway as the water

level in the reservoir rises above the low level orifice. Water will

also pass automatically through the overflow crest when the water

level in the reservoir exceeds elevation 794 ml and automtically

through the emergency spillway when the pool level exceeds elevation 804

nsl. A 36 inch slide gate at the low point in the riser structure is

provided to drawdown the reservoir below normal pool.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the owner and the Blue Ridge Soil and Water Conservation

District. Maintenance is accon~lished by a joint annual inspection by

SCS and Soil and Water Conservation District personnel. Maintenance de-

ficiences are noted and recommended remedial measures are made to the owner.

If the owner fails to comply with these reommendations, maintenance is then

performed by the Blue Ridge Soil and Water Conservation District.

4.3 Warning Systemn: At the present time, there is no warning system

or evacuation plan for the dam. The dam is monitored by SCS personnel durinq

period of heavy precipitation and runoff.

-17-



4.4 Evaluation: The dam and! aPpurtenances are iri good oiratd:j:

condition, and mainternnce of the dar appeared to be excel]o.zit. An

emergency operation and warning plan should be developed. It is recor..,idud

that a formal emergexcy procedure be prepared and furnished to all

operating personnel. This should include:

a. How to operate the dam during an emergency.

b. Who to notify, including public officials, in case evaluation

from the downstream area is necessary.

-18-
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,.-r. u . tiu:s: Far routing pui-isus, the pool at

• :,, [- :mf:~"f w t, be at elevatio. 782.2 rns!.

r-J. arid.-stu-agd a stage-di.izharge data were utilized

t< tk~t, c<x:ti r.c; sin :a-pt. Flxxis were routed through the

-. i r tu pricip spi iway discharge up to a pool storage

.aion c b(4 rsl and a c(ctined principal and erErgency discharges

o: Xxi tLtat.onE aLcv ci3.4 msl. Pool elevations above 813.4 msl

wtr e rauted over the non-ovurflow section of the dam.

5.6 (ivertc-)pping Potential: The predicted rise of the reservoir

x.l and ot,r perti-nnt data were determined by routing the flood

cx.' raphs trough the resevoir as previously described. The

r. zauts for the flood conditions (- PMF and PME) are shcwn in the

c'InCU Tabe I C-0
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TABLE- 5. 1 EiAW iIUWC

Normal

Peak Flow', CTS

Outficw' 6 I',9

.Maxii.rn Pool Elevation
Ft, ms1 782.5 H 4

Non-Overf 1cw Section
(Eicev 813.4 rs1)
D~epth of Ficm', Ft
Duration, Hours 4
velocit'., fps*

Taiwater Elevation
Ft, msI

eievaticr. -I3 2s. Lablt

outlet oc.Assurtna ni . E

~. mz) tnerc- is t) c'-:) i . , *.

aay to lower theLSr 1: i. ~ '. -

equivalent to an approx~iittc rA t L.~ ~.~~

hydraulic height nri"-sure,:. :.rcx- non'.il LxA-.' t' !'o

drawdown. pipe divided b-.. Uic- tia, t -. ,atur- t:jt. r



* ~£\~ iut 1:~: 'It . S. Cor, ir-Ps '

i:)d.1-itt Lhe aTpproLrite SpDleW.' .±sign FloCx (SUF) tcr ar,

i:-ternLdiatt- sizu, significant hazard dam is the PMF to PRF.

Because of the risk involved, thc PMF has been selecteod as the SDF.

Thu spillway will pass 30 percent of the PMF without overtopping the

crest c-f the dar. tO percent or the SDF). During the SDF, the dram

will Ib. overtopped for four hours up to a maxim of 3 feet and reach

a M±--iruhm vclocitv of 7.4 fps.

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future development.



ILI

%. . R, 6 ' L

roc 'lit I 1

,%:rc'S Forimatlor. L!:~~t Zi~~sk TI'.Tk. ,1 r' v:S

arw- J,.orites. i rocrks Z -'1 1T 1h1r 1:. X .c r~~nt',L

cor rised of n.crc iasic or ar e..r : - .: " " . '- c :"l.l ., r.. IS,.

(roanite, typicall' a coatse-grai-e to .- 'itc ' , "su.l '

as dikes or thin sheets on top of the n ;roes .VFtcic.. Bot- r K-

units are believed to be from tih sane r+":ir%. DotaileId c: locic ri's cf

the area do not indicate the presence of an'" faults i. the site viciniry.

Site ceology is presented in rure detail in thD -sic Ck.o logic Rc:[-rt,

wnich is inclided as Axpendix I.

Tne subsurface investigation indicated that along centerline of the

dam the site was underlain by shallow alluvial and residual soils over

weathered bedrock. The 'firm bedrock"surface ranges in depth from 5 to 14

ft below the ground surface along the principal spillway. Bedrock was

enountered at ground surface near the center of the section, at depths of

2 to 6 at the abutments, and below 10 ft at the principal spillway outlet.

Hard unfractured rock underlies the toe drain at generally 2 to 7 ft below

-23-



"-.xtt+" = . Sc.i. . Nc*' . : ic : .,.> . cor, . ,' . : + . , ; .ut : .ar ,,"+ r :

I- I

stru tu e sec' " ;; t ion:, :,c. " o:- ,tnt- uu':- u.~~ :-''": . c It ".+?t .:r~'_U ; :t;+

uiiterior core, was cxnstruct 2 wit:. wU5 Cidifl.2; as S.,. and '11. Section

Nc. 2 (the upstrearr sioi-L, and creslt) was co::stauuctxi with SM and 'U materials,

while Section Il. 3 (tie downstrear. slopp) was constructed with S1 materials.

All fill materials were excavated frcxn select borrow areas. Materials

in all three sections were to be compacted to 95% of maxinmT dry

density in accordance with ASTM Standard D-698 (Standard Proctor).

CoxTpacted densities and shear strength values for the embankment

-24-



.iL~~;X71i'llA .. 'AtI Of Ijqkl .. f KIIX V. S~'~:d1f~ i

FL\2:Ll,-. lilt ti1ic~jtss uIa naiumn rock s. z.s were riot obs!rVC% i-, L',, -.:

d~at-i providud.

t", one-dirrn6iuonal consol idation test was perforamd, however, thle

SCS soils mechanics laboratory estimated frcx the consolidation phase of

the shear tests that at least 6% settlement would be expected or an average

of 3% based on fill height.

6.2.2 Subdrains and Seepage: In attempt to control seepage, a cutoff

was constructed to "firm bedrock" below the more pereable alluvial soils

in the floodplain and extending into the abutments. The bottom of the cutoff

trench is .2 ft wide and side slopes are IH:lV. An internal drainage system

was also corstrucied, consisting of approximately 140 ft of 6 inch perforated

bituminous coated corrugated metal pipe enclosed in an envelope of graded

drain fill of variable depth. Drainage pipes were provided for transmitting

the collected water to the plunge pool. Details are presented on Plate 4

of Appendix I. During the field inspection, it could not be deteinined if the

drains were functioning properly because the drain inverts were slightly

below the discharge pool level. In attempt to prevent piping around the

principal spillway pipe, 8 anti-seep collars were included as shown on

Plate 5 of Appendix I.

6.2.3 Stability: A stability analysis was performed for this

structure and the report describing the engineering design data used is

included as Appendix V. These data were reviewed along with the stability

analysis and were found to be acceptable. The factor of safety of the

upstream slope for the full drawdown condition is 1.28 as given in

Appendix V. Reference 1, Appendix VI recxxrends a factor of safety of 1.2.

-25-



'MC" factor o safety' for t-t k'nstruami sloix- is inicatLx] to 1.43

The raluircd factor of safety is 1.5 according to Rfcrence 1. 'Thu diesis.,

report stated, "An analy'sis of a 50 ft erba.nknent, with the shear strunqth

found in these emibankment tests and one fran Site 5 show acceptable

safety factors for the proposed slopes."

The darn is 52 ft high and has a crest width of 12 ft. "As built"

drawings show a crest width of 17 ft. The upstream slope is 2.5H:lV

with a 10 ft wide bern at pool level between elevations 782.7 and 783.7

msl. The upstream slope then continues at a 3H:lV slope below normal pool.

The downstream slope is 2.5H:lv. The dam is subjected to a sudden draw -

down since the lake level can be drawn down at a rate of 18 ft/day. This

exceeds the critical rate of 0.5 ft per day for earth dams.

6.2.4 Seismic Stability: The dam is located in Seismic Zone 2.

Therefore, according to the Reconmended Guidelines for Safety Inspection

of Dams, the dam is considered to have no hazard f ran earthquakes provided

static stability conditions are satisfactory and conventional safet7y

margins exist.

6.. Evaluation: Based upon the visual inspection and the design

report, the foundation is considered sound. The factor of safety for the

upstream slope during the drawdown condition meets the U. S. Army, Corps

of Engineers guidelines. Although the factor of safety of 1.43 calculated

for the downstream slope under steady seepage condition is slightly less

than the 1.5 factor of safety recormended in Reference 1, Appendix VI,

this difference is considered minor, particularly in lieu of the performance

history of this structure.
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Overtop)jif q is oxisiderud detrirental to the dam with resi ct to

erosion because of the depth and duration of flood and also the velocity

is greater than 6 fps, the effective eroding velocity for a vegetated

earth embankment. Furthermore, the etankment crest appears to be 5 ft

narrower than shown on the "as built" drawings.

Since no undue settlement, cracking or sloughing was noted at the

tine of inspection, it appears that the embzi _ant is adequate for maximamn

control storage with water at elevation 782.5 nisl.
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SIX.PION 7 - ASSES ,SNT/lUI.DIAL MEASURES

7.1 Dam Assessment: Sufficient engineering data is available for

assessing the dam. The visual inspection revealed no findings that proved

the dam to be unsound. There is an annual inspection and maintenance

program for this structure, but there is no emergency operation and warning

plan. Overall, the dam was in excellent oondition at the time of inspection.

U. S. Army, Corps of Engineers guidelines indicate the appropriate

Spillway Design Flood (SDF) for this dam is the PM F. The spillway

will pass 30 percent of the PMF (60 percent of the SDF) without

overtopping the crest of the dam. Flows overtopping the dam at a

maximum velocity of 7.4 fps during the SDF are considered detrimental

to the embankment with- respect to erosion. A dam breach during the SDF

would significantly increase the hazard to loss of life downstream of the

dam over that which would exist just before overtopping failure. The spill-

way is judged seriously inadequate. Review of available stability data in-

dicates the structure is stable as designed. Field measurements indicate the

embankment crest is 5 ft narrower than shown on "as built" drawings.

Due to the inadequacy of the spillway and the resulting overtopping

of the dam during the SDF, and also the narrow crest width, the

potential for a breach of the dam exists. Based upon the possibility of

a dam breach caused by overtopping during the SDF, the dam is assessed

"unsafe, non-emergency."

The classification of "unsafe" applied to a dam because of a

seriously inadequate spillway is not meant to connote the same degree of

emergency as would be associated with an "unsafe" classification applied for
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a structural deficiency. It does mean, however, that based on an initial

screening, and preliminary corputations, there appears to be a serious

deficiency in spillway capacity so that if a severe storm were to occur,

overtopping and failure of the dam would take place, significantly

increasing the hazard to loss of life downstream from the dam.

7.2 Recomended Remedial Measures: A qualified engineering firm

should be retained to perform a detailed hydrologic/hydraulic analysis of

the downstream damage reach with a dam breach simulation. The owner is re-

quired to engage the services of a qualified engineering firm within two months

of the issuance of the approved Phase I inspection report. The owner is

required to have the consultant's report and to have reached an agreement

with the Comonwealth of Virginia regarding required remedial measures

within six months of the date of the issuance of the approved Phase I

inspection report.

7.3 Required Maintenance: A formal emergenc-y procedure should bc

prepared and furnished to all operating personnel. This should include how

to operate the dam during an emergency, and who to notify including public

officials, in case evacuation from the downstream area is necessari. In the

interim the dam and reservoir should still be monitored during periods of

heavy precipitation and runoff. Also, the inspection revealed the followina

maintenance items that should be scheduled by the owner during a regular

maintenace period within the next 12 months:
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a) All brush gcrwin g on tie tnbnlcneit should be cut

to the ground and removed frm the erbankmnt.

b) The area of sloughing in the right abutment should be

stabilized.

c) The minor sloughing located above the outlet works should be

monitored during maintenance. If increased erosion should

occur, this area should be stabilized by backfilling and

reseeding.

cd) Debris should be rerved frcm the trash rack.

e) The broken bar on the trash rack should be repaired.

f) A staff gage should be installed to monitor water levels.
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MAPS AND DRA;NThGS
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... i:~L';.~re re-a~i~z:: a~>i:- io aI on the Wet' Fork of'Laer
. :~ekajc~i..:z~t :: -1,/~:Ki~ eccofLeahe.'cdVirgizia. Sheet

~ he~rtn-le, Vi-.giaiQ--!orth CE .o ina
u~jep-.: Li: U.:L.Z. C'>.CofaLrvey, =Ly Ile usec.

A c)0:' per* :nen-, I- infrzaci is g'--.en on L-heet 2 of' this

7rzraalr cc '"..r-es ucei Iin thi - e.sgn ar-e given i-n the following

.. aioajEneineering ~Ie-.cr-Inir: No. 2'7, Limit-ing Criteria for the
#esi~n of Earth la;z.
--'oneig :z-a~n.o 2 Reinforced Concrete Pipe

:~lonal ?hI~rrgHari: ok No. 5, Wro;

lio~ E e~ngIindL-ook :,o. 6, Structural Design( .ngiieer: n, 1 . '34o CnIal Releaze No. 2, Earth SpiLlways
1 on &nn~al Release No. 5, Structural Design of'

:!a!n H -iease N.13, St-oruge--Flooiw ater

le :ec ne -ivision 'IeLh:-nical Releaze No. l-, ProcedJure for Computing
s i: r .e ~r e: eit :r e tar 1 n;? R e Se-V o r

~±:~n :i-ii ~ c5i .eleaze No. l , joint Gan CozutLaion

a a' fve lio rter:Ic'. rutuez. designed to reduce

in the ~a:e.-o 'l.I-- w-ili retard a 5-erfrequenc-%
w~h.*div chacw'e ocurn7in the emergency spillway'.

:-e o'andc coY.talions ae given on

.ne r7tr cn.;' cf a cou~xncted eart.h fill with a cutoff through
a 1- 1 ,- ani in the founlation. A L-ainage systen is located under the

-ea. por*iun- of the eart'h fill to collect seepage.

~e p. ncipal [pl~yis a drop inlet structure consisting of a
re n. oce-i con-re*,e ris;e-, 7-i),nch dicareter concrete water pipe, and a

-~le,' ?erterka ispuct !ar In to dissipate energy at the outlet end off the

7eer--erk-~ncxV cPiil.'a is- designei as an earth and roc-k cut in the
le:>n. t~rn i'th t.he contr'ol rsection on Lentherwood Granite.
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- -- U S DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE

Reports concerning soil engineering tests and the geologic conditlonz
at this site are included in this design folder.

Copies of the publications referred to in this report may be obtained
from Yr. Tomn F. McGourin, State Conservationist, USDA, Soil Conseration
Service, Richmond, Virginia.

Concurred:

Gerald 0lo Oman R. C. Barnes, Jr.
Design Engineer State Conservation Engineer

Vincent McKeever
Hydrologist

C 2-' '~-

Robert F. Fonner
Geologist

ENGINEERING 8 WATERSHED PLANNING UNIT, UPPER DARBY, PA

Sheet 5



Shootg I ef- UP41T : $1A TIi~lA I 4 I (AA(,,, 4 /

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL

-z i lk'-iry ~
Stt-- cut e Wmiershed

Subwattjshed -. _ _ _ fund class -P 0 Site number -2 A S tegrou p : tulr jss

b~L.A. Gorma~n. -ieoo4 CaF b1co et 1,1 3
sgjrture and tW10 (',,e s,2e rI ike m~odel etcI

Mack, '(il Scienti;st SITE DATA

Crainage area size 6 .iL q ! -3 Q2z acres Typ of Structure, 4ath 11 -- -Purpose ~ 1 ~ ~ ~ '~ icr.

Direiction of valley trend dcoixnst'eanr - - ' S- - Maximum heighrt of fil _ _L) 7 _ . ._eet. Leritfi of 1,, 35 le.

EStimnatied VOlume Of compacted fill reouired _____7 ckub i ryad

STORAGE ALLOCATION

Volume Jac. IftI Surface Area 4acresi Depthr at Cam (feet)

Sediment 12h ~ 2,).1 h _ I

Floo.ater Ps5 616.0 -'3

SURFACE GEOLOGY AND PHYSIOGRAPHY

Plts'grar~rc eurpon lki~2~irLY32. i~l .<A~toeufbeds Dip nc-_ S 'ra P

Sleepries of abutments Left 37 perterr Rillh! -35 - pe'cent Aiatt of f!'codpa8n at cen*,erlint of damn --- - --_ _____

General iecl-y of site.7 Ph. W!,' .r .~n-e 1, by Ikatgo - c, 7,~ r' i4 P c c :;

in tnis area tris fo rzat 4 .or -yr a.:rt.":n~-n' -71t ver.e ire ia 1 b '
rnuscov'-te, and some quartz. As nutrrc. of a mi,:mt~tte cccurnrcrtttcart ofP tn-' ra-

tnero r- ar to have- been lit-Dar-l it action Present. ?ceoutcrons are scrit-'-e!

whijch srcwn that the inters errp4 of icr-neos an!~t'tta~ n~.± -oL Lfze-Y~nz
preerat 4 n *x.- in~ecticn v'ne~ss are- feldii.r r) _ _)in arn.£ret l ijwh~

area~z tzat contain a hir- content of rnleorite. an! sreriC~tr! 7-iCa are preS't '
other areaq the res-4dual soil is extremv shff low. ____ __

The :west fork of Leath- rAood Creek flows tnrou-h P oicr.parat4.vel narrocw 7tr-e-L'. -;ajjev )t

the ram, site. The ficoolplain here is fillon w-.h, re-cint stream alluviwrn whici in uncorn-

solidlated SM writh some ML. The stream r-hannel ir, s1 owly d-grading. This vrocess is re-
tarded by colluvial materi-al moving into t!- st:-tea7. rhanimel from tl~ Wlcct ilsides.-

This stream flows in a strongly entrenched dendritit Dattern. Th#-- poL-r n.Vi hrea ch&
( rly maturity.______

Centerline

The right and left abutments of the dam centerline are underlain by syenlte. On both



2 - tai I Led V r.-t 'rV.#iq 4;it! on of 7 _ m5s lo-. i* .-- :o - Si!e ?A

a.itments t.ie 'we r *va. 'v~om, ~ tc ~~ f."ot ii." 9.~ .-. '.*r'

-nrfrcm 2 tc fe-t Lticw '-ro;n: !i '- e r f,..,, .~
line (7,10 N.et a-. az.r--e) r-;v*ti l ~t -- -

~th of 10) ffet i11 I
1

; I 'A~'1

Nro factures ns!:-vt ( t; Z, Cf e
7 h_4s f :-l a t ; r: n' t f -.* ) n a ,t-.*s r

ra t ion i-- .sed f cr . ar ge ,; Lr- ncw:' .. ;

~ii iunfractared r;-c'p un :o 4~ to i.: i. .*.it r 7' w.~
origi-nal groun.: o;;2 b' r artF: Cf 'ot I ...... ' %ive s~ C~ I c . ne

centerldne of tne toei crairl. A FrirJ41e r-'n- ,Ln -?le, toe 1r nr +' , o'
p " ain. However, t:.is -!<-ne drops off s -. rr .y. wit .hin fpee upstream- c" +-.e t.oo A>n

~er~r~ySpillwsy-
The e._-rency 5spilw.sy is lca~t, in tt-. t ft ~ Arc r r i

rcck that rengas f r-m 2 to I I feet lb~al -r* t~x -r:*u r, .~ s. 7! -cf un !R w *. -'r,~- m
s~to 1$50 to strtion 3 re S* * . st;ztr + J .~*~*

sc wr~ nai .ve a rcc c I K r. Frr r. '1 3 4 30 t( 1~7 i1
c-.; -cil unlerlier tie spillway. 7n -' .-r--a ric rrc-- 'nc w t- r. 9 ' C1t

p4-t (7P 215) was du;C to ie~th of~ 17 feet.

3 I1cwLcuisburpg scil orr-ours on1 the 1-ft s- ~f p, .<in *
*'1 Fn ilt v* vr t. a 'L ri-v irt;2 o:~'.. . an~ r

-I ~ ' it y '-:~......Scil art I' -.r .; ., Cer q 0

Ii' I. -jas c a ( I

>nt n) tnk' rg' l s-coe.

few outrr'cc nc:.rt e ... *. .*,..-~

r:,nce7in .. :7t to 11 (-tI

tfle -:-s!r .n'4 *.7 c r . t. J, C,

u!; under th-,j toe r-~.~. rcc ,'intj cros- n-i'' 1:i n-'r, u n titc -, 'r

_v waterline ra.-Ves fr. 1jC) tc- ' fo~et below *.h.% ,-3ce of ',h v.roan,!. .

70:119 or SC is prenent 7 t/ !L: f.:,et bplow tn- ,'r-cun'O Furf"'- c -1' S "11 razv rr-
I o 2 f-,-t in 4) i~nep It -: -.- ItT 0:7:2 *"n'.

R.row A-'ea-
-Tic, borw area! were investi..'ated. O'np is lrcctt' 30-, ".&-dZ urs, re~p fro, a

centerline. This area i~s underlain by rec'nrt stre'a'- ul~vn n'-'erint- or'..-: eof
the west f'ork of Leatnerw.,od Creek. It n tre rrt. nool a ru!. ('n'
5 feet of this a'liiv~ui are uspable. Tnis is t.:,c :rw.inoxidizcoi zone of ML an, a

nt, mtakes the Ccr4garee soil. Below this is a dark iray re oiced zcne vf Sr that is
amntable and unaseable. in wet weatner tnirs 2ower re-,x'c& g-ray :vcne will 'Iinrit _

azCunt of m3t.?rial that can he takc-n from, the uppvr zone. This is di..e to tht. danger
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APPENDIX V

STABILIT'Y DATA



INI I 10 i i Ii (; itv]I(NMjNr

R . C. Barrnes, Stat e C.sr,a 0n AATE A.z_.. 27, -

Engineer, SCS, Lincoln, Ne-braska

rr, u : Rey S. Decker, Head, Soil Vec, .,ics Lbcr-tory,
SCS, Lincoln, Nebraska

stjrjCT: Virginia W-G8, Iatherwood Creek, Site No. 2-A

1.- Form SCE-3c4, Soil ' ,echnic :_cratcry Data, 2 sheets.
2. Form SCS-355, '-riaxial Shear Tiest Data, 2 sheets.

3. Frm SCS-352, Co..acti..n ar.a Penetration Resistance Report, 10 sheezz.
4. For- SCS-353, Filter Yaterial, 1 sheet.
5. Form SCS-357, S,'_-ary - Slope Stability Aralysis, 1 sheet.
6. FC r. SCS-372, Recommended Use of Exoavated Material, 1 sheet.

7. Geologic Plans and Profiles.

,X7BTfATON A:ND DISCUSSION OF DATA

FA L . 'T 7_ if[3
A. "Cz ......... .n ' ' Tr. si e i on shly wahorc& .

granit.*e. Te soil cver rnrces ur to 14 feet ti Sils class
as CL, SC, X.:,. Sa . ard are sightly tohi . c '

conziste:ic or in-pooae oeniyf -,,: fondaticn si sus-i£.
We have ass"zed them Tc be as stron. and as slig-t... cC7=ressibie
as cores submitted from Site 5. Tne stabiliy is checkea on this:
b-isis and should be reviewed if our assumption is considered to be

C. Fermabil.ty: Rates of 0.1 ft./day to 10 ft./day are assumed for
the founaation soil materials as found from tests on Site 5-

This rock is described as less weathered and is considered
impermeable.

EMANKM7.[T MATERIALS

A. Classification: Borrow samples submitted were 14H, ML and SM. Most
of them are deep vertical composites and the surface 3 to 4 feet in
places may class as CL or SC. Those areas described as red and
non-micaceous or only slightly micaceous may be in this class.



iZyS. Dec .er
fib I: Virginfi' ~P0,Liatlherwocxi Creek-, £o -

B. C~r>re.D' c Js S-andard Proctor czccir ~~e
max,==~ dry de:sLities of 86.0 p.c.f. to 92 .0 P.C.f. 'Cr %2:, 8.
-D.C.f. to 108.0 p.c.f. fcr MLT and 92.0 -..c.11. to 110.0G~cf for

C . Pe : f-%iI i tv: No tests were :=ade. Ra~tes w.1.l be locx o l
1lcw-dernsity ~,Sam-ple 6,2W_3&S4, an~d in the low-e.sitv L
SZ;.=De F33~3 ate s would be exrnec ted -- n a range of .01 ft. /1
to 2. 0 f t./ ldy in the cozacted material.

D. SEhear Strer.qth: Two £-rples frcm the emergency spiliway were
Tested, an SMand an, 12 Specizerns were molded at.5 fS~:o~
and soaked before testinz in ccnscl-i'dated, undraned triaxial
sneCar. Paran-eters from the tests are 0=300, c = .25 p.s.f. for
t'he -1. and d = 230*, c 5 '50 r~~.for the Y"-. Trhesec- -;a1,,es Lre
recene for design.

E. C~so~dat~n: No one-diz-ensiona'l test. as made; howev.er, frcon
~.. ~..~1I.-ion phase of the shear tests it ap-petars that at

least C-% would be expecteJ, rr an averag;e of 3,- bascd 3n fill

sr 0n f a 0C- 3 ,,C- eZ"Z:ane - w~t th.-e sh ea r st re n :h fc~~l
t~cse z~-~e tes:- arol CrC from Site 5show LccCe,.able s 4 ~

the -- cI~se sL - ,e



U. S. DLPART.LhT O, A.RIC.L'tRL
E SC-.3 7 SOIL C0USUkVATI0% SERV ICE

10-$8 SOIL k-EC:01lCS L-O.2ATO2Y
SU,. !ARY - SLOPE STABILITY ANALYSIS

State -Project / . -

rDate Analysis Made By CrhCCL d By
,C:7

Method of Analysis " . -

4 Location _ / _ _ _ _, _,, , / __ _,

0 of ,---> . ,- ,

- Material '__ ___ "__ _ ,' _/'/_

t °
0) 7

Ob

o o sat. Opt. St. op Sat o

4.) Tan 41 I

to 0 Trial Slope con"Z tcr.s F

I' /

140

0

,--4 / - ..

, DOwNSTREAM SLOPE

0
0 ;4Trial Slooe [Conditions [ FS

p . -- .

Id
C-C o__. _ ..-~ -: ,->,.,,/,. -.....-

0 -

-4 L-4______ _____

o
o4.4Tria S~~e Cnditonsi

0___ -2i/- 1 -. - ><'* -. ,
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U.fk::c 1:.terior, zcciof

!v a st, Pricc- a>,cT S,,ra.'

invS tiaio, \'23,I71a
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